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2-81- ^ #ufl aE:^#^ ^m^l ^^^rdb £ £^7l*)l £]- ^ Jul^ 

7>^r, 7}<3-&}cq <g^)f>}^ *|)2:SRr -ir^^^l "&1.E..S.S5 ^ tg-^ofl ^ 

A>-g-^ ^-f o| tH^.. ol^-^tfl^c^ cfltV ^^(N/I ^d^^)^r -fi-*l*HS*l 
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i^rfe ^ o]s- ol-g-^l- ^1=5.5.= ^^. {Phosphorus-containing 

catalyst composition and hydroformylation process using the same} 

<l> ^ 5L^m #t.fl ^ o]» = ^rtl- 

#*fl ^ ^5fl^74l ^1-4 ^^s}-^ ^ ^71^1 

^1 JiiaV^A^ 7 >^r, 7}^H ^^1*1=1- *fl2:*Rr #5)1^^1 3^#£l 1= Si 5 ^ 5}- 

<2> ^I^IS 4^(0X0) ^>-§-^-S. ^ -§l^^i5^2)-(hydroformylation) «Hr£- 

b^jel^ ^7fl ^ ^71^)1 (Synthetic gas, C0/H 2 )7> * 

Sfl^M ^:^7> ^7>tb 4d^( linear, normal) ^ 7>*l^j (branched, iso) 
(aldehyde)7> ^tr^. ^iShS-fr 1938^ ^3 otto Roelen^ ^|«fl *i^§- t 

^St^ 2001\i^- 7]^o.S ^1^1^0.5. 8«? 40^V €-3 <£cfl*l = (<itiil* -?K5E.*fl 

f-)7> ^-i ^-«fl ^ ^ ^wl^Jl $X^(S/?I MJZ^j, November 2002, 082. 700A). 

ZHfr iWl^fe SEtt ^ 2)-^^- Jf-sfl <£HI*lS. -^-£^0] <£ 
^^^4. 4^ ^(Aldol) ^ ^^-wV-g- ^ aVs|- H^- *i 
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<3> ^ ^ A>-g-£]^ #nfl^ ^ S^H(Co)^ JL#(Rh) ^lf°l^ ^-8"*>fe 

JE-S] ^ ^ a^efl 421" -M^fe ^t-fl^H-^) N/I -id^ (ratio of linear (normal) 
to branched (iso) isomers)^ 3L*fl 3. <*fl3l 70% ^ 5.#7)1 #*fl» 

3-§-^r (Low Pressure 0X0 Process)^: *fl3»w|-2L 

<4> ^ ^ujjcq f^^oj-i, s^rH(Co)^ S.#(Rh) ^HlSi ^le)#(Ir), ^]^-(Ru), iL 
i#(0s), #^ir(Pt), ^#(Pd), ^(Fe), ^M(Ni) ^ 2J*°1 7>^>rf. ZLE-m- ^ 
^r*£r Rh > Co > Ir, Ru > 0s > Pt > Pd > Fe > Ni ^ ^fl*^ iL°lfe 

(Phosphine, PR 3 , R=C6H 5 , 11-C4H9), S^&4*l^(Phosphine Oxide, 0=P(C6H 5 ) 3 ), i^^MH 
(Phosphite), ^ (Amine) , ©M^-(Amide), ©l^BtUsonitri le) ^f-©l ^-g-7>^ *r*|^ # 
*jj<3 ^4 o>^ 71-^^oflA-l H^3£fl^i^(TPP)^- ^7>*Kr S)?>^ 7] 2) 

tfl«-^-^ 4^^°)]^ ^fli^ Rh a>-§-*>zl TPP# ^-g-^Jl 9X°- 

SEtb ^31^ tb^^* 71 ej^rH.^ TPPfe 100^%= ©1#* 3-§-*rfe ^ 

o.s. <&iN*l 5£4. 

<5> ol^en}- ^(Eastman Kodak Company)*}-^ 7 r ti l^- (Union Carbide Company, 

fe DowS. ft^)^H #^#^4 N/I #^^r Ji°lfe Q M$] 

(bidentate phosphine ligand)7> 7fl^-s)7li *}©24(US 4694109, US 4668651). 
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<6> ^e^fe 7]^$\ t^SL^Calkyl phosphine) Sir ^^.^(aryl phosphine)-i: tfl^ 
7 > ^^s)ja sat|.. 

<t> <^m^ ( #5.o] (Moloy, K. M.)s}- (Peterson, J. F.) N-^flli?! 

(N-pyrrolyl phosphine) sJ^frE.* 7fllrs|-^ v) ^s^^ x] °\] ^.jl^ v\ SW^GS 1995, 117, 
7696). 

<8> n)??*}*) ^ 5, 710, 344 J:^ *>q- o]>£<q P-C P-N Jltte i^}^ °1 

*113H sit*. 

<10> o]^JL^} fSfc 7l#^ 4*11 ^, °1 Hfl^ ^iLS A>-g-^ 7^ 

-f^ i^H^-- £^ ol^-oH-fltsj^lo]] tfltb *i^(N/I ^^)^§- -fr^r 1 ^ ^7>a] 

<11> ^ O] o]-J77.} ^ ^*}] 7]^^ ^7] #Pfl 5M§#* 
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<12>£. ^-71 7]^ 4^11- ^*H, 

<i3> (a) *>7l is. Sa]s)^ o] yfl<fl e)?>^-; 

<i4> (b) *M 3*-^ 23. afl^ Hl^rH.; 

<16> [S^<*| 1] 



<17> >g-7l 3^.£J , 

<18> . R 2 ir f»^-€*Hr 1 20^1 *l«r SEtt ; ih^THr 1 

2051 *m 3E^r ttlx]^ ^-A]7l; ^-5g*K^ 5^1 20£] 

# A>ol§s. ^-£*H^ 6 vfl^l 36^1 ^ 5£^r o}^ 7 l ; 1 ifl 

20^1 ^€7]; ^€*Hr 4^1 36^ ^ SE^ 

3. *}^7); €^-&*>^ 4 36^1 S^- «l^l€r€ J1^7) o]zl, 

<19> A ri -Ar 2 ^ wl^HMl s}-^-#o1jl, 
< 20 > x*r ^db(O) SL^r %(S)^]ul, 

<2i> [sj-^H 2] 




V X Ar-— Aro— X R 
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<22> #7] 3*-*H] 2<^l^i, 

^ R3. R4, ^ R 5 ^ ^ 3r^€*Hr 1 20^ SEfe M7l; 1 

xfl*] 20^ SE^r «l^^r€ W^l; ^^V^r 5 20^1 5E^ 4°lt 

S SEtt A}o]^ S 6 vfl^l 36^1 *m SE^r °}^7)] ^Ml^K 5 - 

1 ifl^l 20^ S\& S^r <£^7l ; 4 xfl*] 36 o} ^ g:- 

aflBflS. o}l7]; 3E^r 3^*}^ 4 ifl^l 36^1 5E^r «)^*^ ^tflS. JI^WjI, <>H *| 

#7lfe (-NQg), l-^(F), ^(Cl), w-l-(Br), fe€^K* 1 4^ WlJl, 

<24> Y fe <&± (0) SE^f % (S)^lZL, 

<25> [gj-^ 3] 

M(Li) 1 (L 2 ) m (L3) n 

<26> #7] 30^ 

<27> M^r ^H^Hul, 

^ Li, L 2 ^ L 3 ^r CO, ^Hm o Hl^]o] S ( ace tylacetonato), ^ltM^^! 

(cyclooctadiene), i^JiLidl(norbonene) , <g ^(Chlorine) , SE^- S^^l^i^ 

(triphenylphosphine) 0 ! 1 ^ , 
<29> 1. m, $ n^r aq-aq- 0 ifl*] 5^ 7>*|al, tj-tt 1, m, ^ n°l -f^H 0 °1 

<30> g=$. ^-7] 3-L,a*fl 7)^3 ^ S ^^7] 

<31> #7] #5)1^^] S*$-#, ^<L>3^^ ^ <T^M £$-7l*H^- S^>^ 

^ 7>£, 7>tf*H *HS*Rr *i«>f| §l=S.i = ^2f- »^-§r 
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<33> [^-^ 41 

/ == \ 

<34> ^-71 4<*)H, 

<35> RgJlj- R 7 £r l^^K 1 1 tfl^l 202] <M7l, *i(-F) , ^^(-Cl), «#(-Br), 

H5l#^5L^]ig (-CF 3 ), SL^r 0 57^ ^1^711- 6 20^ °] 

5L, ©H 4^7H *1^7]^ qHS.7l(-N02), Ir^(-F), <3^(-Cl), Jil-(-Br), «7l , oflU 
71, HS.^71 S^r -^-171 o]4. 

<36> o]-5>, ci^- ^iM. 

<38> £ °1 tifl^ em^r ^"71 IS. 3.*]^ °] *fl3 ^?>^^ 

Rl4 R27> ^ aflvj, °) trfl oioi ^db^7;>sq- o^^^ ^o] M>^*> 

<39> S£^ f ^"71 1^ «l^o>^741 S^#°] *>7l 5 M-H^xflfe- 
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<40> [Sf-S}-^ 5] 

R-10 





^10 



R9 



<41> 



^-71 5^Ai, 

<42> Rg , Rg . R 10 . $ R ir fr ^ ^Si**^ 1 ifl^l 20^1 «7l, ^41^ 6 

20^ o>^7l, M*VM*7l. M*fl««7l, *S2LWW, 7>=^>€^l7l, o>^Al 

WW. "C0 2 R^ R^r €^€7}^ 1 vfl^l 20^ M7l, ^€7}^ 6 20^ ^7^1^, 



<43> 



Rg^ ^^ 7l> ^1^71, t-^7l, R 9 ^ RlO^ «Al7l, t-*«7l. 



^ Rii* 



<44> 6] 
Rl5 




<45> ^-71 Sj-^ 6«1H, 
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<46> R 12> R 13( R 14 , R 15 , R 16 , ^ R 17 ^ £^7Hr 1 20^ ^7], 

^ 6 20^1 o}^.7], HeKlH^l, H^m^l^l, 7>=ji^Al7l, ?y = ji<>}-^Al 7l , 

7>s^.^Al7l, -C0 2 R^ R^r ^-€^Hr 1 20^ , ^^K^ 6 20^1 *}H 

7}°}t±. 

<47> ^- *j yfl^ e)^^ «>^3}^>7fl^ #7] 3*^H 2^ ^ (0) °1 ^ , R 3 , R4, * 

R 5 7> ^^71, «^-X|7l, *1 33*^71 , t-+^7)*}*t. 

<48> ^ol^ ^nflofl &oH, ^ol^(M)^ iH^H (Co), (Rh), J£3r (Ir)Sl 

^o] T^^Sl o>Afl^o>4s.i4|6lS.c|7>Ji^S.-i- (Rh(AcAc)(C0) 2 ), d Hl€ 

oH|S.iifl o] s^^He) 4 ^Si^Sf- (Rh(AcAc)(C0)(TPP)) , tl^t^^ (He^l^SE 

(HRh(C0)(TPP) 3 ), oHl^^HlS^^S.^^^^sl^ (Ir(AcAc)(C0) 2 ), 
£^>Ji^B.B|(B^^|^X^)ol5|# (HIr(C0)(TPP) 3 )^ w>^*>^. 

<49> ^nfl S^#<H1 SW*!, ^71 *M^r^ ig-^ ^-§--g-^* 7l^S. 

50 vfl^l 500 ppm<?} ?M y>^^. sgM-g^M 50 P p m ^.rf ^ ^-f t>)lL3,Z.^ 

aj- tiV-g- ^£7> $?<H*l5.3. #^3-^3. w>^"^^l ^r^Jl, 500 ppmiLi} €• ^-ffe ^H^fol 

<50> £ i£^6)l cqs}^ ^4 o] ajTVHS. -$7)-§: ^ Bfl^ 

N/I # D fl ^7>S #7>Al^l^. 0>q2f «J tifl^ 4 

37>*M3E N/I ^11313 ^sj-^l e-§-°1 
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^4. £4t^ ^7>JL ^7>S)fe g 5R>^7} cfl^: 

44°} 7l ^fl^Rr ^o]^3|- o] flf)^ G)^^ ^^fr #*B44 *34€4. 
<51> Jr3]~i. U|-Bl-Ifl7] ^tb 3 #=.#3 #7l ^o]^ l#^r 7^0.1 *M , 

#71 o] tifl^ el^=7> 0.5 *fl4 20 ^lal, #7l yfl^ 0.1 xfl^l 200 -I-°"I4. 4 

^- ^-71 o) e)^7> l ^flx] io *°]5L, ^-71 <g 0.5 vfi^l 

100 #<>14. <=>) «H4 Sj^^l ^<>1 0.5 « 14 ^g- ^-f ^nfl^ o>^ofl %-*\]7} 
$7]jl, 20 t 14 e 34- #3*1 #^*Kr &4. ^ 32:^.4 

0.1 1- 14 ^ ^-f #nfl ^7>A]7l^ Jl47> 7} 4 ^JL, 200 # 14 €• 3 

-f 4*tf4 ^*fli 4^4 *M #4. 

<52> o]t4) ^-71 ^o]^ o>Afl^o>AflSifl6lscl7>lidS.# (Rh(AcAc)(C0) 2 )°l3-, #7] 

(BP0-P(Pyl)2) o l^l, g ^71 ^ Bl^>=7> He! 511^5.^^1= (Triphenylphosphine 

Oxide, TPP0)S1 ^4 4^444. 

<53> ^"71 #5fl^^l SS^l, l-^-€, l"^, l"^-€, £ ^^O.S. 

ol^Msl *<*114 ^4 4^#Sl #4 41M44. 

<54> Mj^ofl tc}-^ ^l^S.5Ls.^s|- '^-M A>-g-£|^ -g-PflS^ «g414S-, 

m)^, ^ tt^n*iH.^ a* 4^m, *m *m tin« 4 

^tH«!M 2.^*}$= ^3.314 H o v ^; ^lB^HSf^:, ^*I]^H4 ^ 4^-94 ^ 
oflEfla^.; #3.4°ls.» a^4*r ^sL314 44^ff-; *S44 ^ 44^ 

= o] ah-sj ^ ^jl, 4 i iM4*m 4^ £3)*li=4 *W°14. 
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<55> « AVfrSjfe W§ 71^1 C0/H 2 ^ 

^ ^ Sat)-. CO/H 2 ^ #*l^r Jg.#*j o.S. Sf 5:95 vfl^l 70:30, «>^*i*MISr ^ 40:60 xfl 

*1 60:40 ^3 vfloH, C0/H 2 3 ^ 1-1^1 3i* *r^Hr *H **l «V£*)*M=r. 

<56> *)t=gge.gq- ti>-g-^ ^ 20 xfl*l 180 r , S>3*l*Wlfe 50 *fl*l 

lsor ^^H 0 ^. •9-^* ^ 1 ^1 700 bar > 1 300 bar ^ ^ 01 

Alii tr^^r ^ 

<58> ^Alo« 1 xfl*l 12: o^l^ol-^^vflolS^^ Vs^ (EhlAcMKCO)^ ^ 

<59> iLS.#5)H«.(Auto Clave)^H^ (High Throughput Screen 

Unit, HTS)^ £-§-7H ^fl^l Rh(AcAc)(CO) 2 0.100 mg (0.390 mmol) , GC 
^Wl* (Hexadecane) 0.2 mL « *>7l a H 7l« tfl« #«W 3 

BP0-P(Pyl) 2 , ^flfl al^^l TPP0 * -t^-^i -§-*»H^ -fr^M 100 «L 7 > ^ £ 
& ^ ^7>^4. -*7l -8-*W 3L3.^:C0:H 2 ^ ^ ti l 7 > ^<3*H 
#-§-71 iflS} oj-^ 6 bar7> o.^tr ^ 85°CiAi 5l^V^A-l 2.5 Al# #-§-Al^tK 

<eo> #71 £-g-«i| tfltr Bl?V^ N/I 

<6i> ^>7l a l^M, N/I ^ #-§-i^ ^€ Jn2^r-^-^^:ell*lJS.(normal-butyraldehyde) 
fil ol^-^^t||*ls.(iso-butyraldehyde)^ QZ-S. ^ iM^, ^ £31*12.3 
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*lJ=.£] **HS, a}-§-^ ^pflcq zl^ji «]-S-Ai^-o.s. °H 

mol(BAL)/mol(Rh)/h°m-. 

<63> [S. 1] 







(Ll) 


(L2) 


Ll/Kh 
(mol/mol) 


L2/Kh 
(mol/mol) 


N/I 


4H|«4 
(mol(BAL)/mol(Rh) 




Rh(AcAc)(C0) 2 


BP0-P(Pyl) 2 


TPPO ! 


1 


1 


8.9 




6i|2 


Rh(AcAc)(C0) 2 


BP0-P(Pyl) 2 


TPPO 


1 


3 


8.3 


256.2 


°1|3 


Rh(AcAc)(C0) 2 


BP0-P(Pyl) 2 


TPPO 


1 


5 


8.3 


270.0 


6)|4 


Rh(AcAc)(C0) 2 


BP0-P(Pyl) 2 


TPPO 


1 


10 


8.5 , 


264.6 


-ij A| o^|5 


Rh(AcAc)(C0) 2 


BP0-P(Pyl) 2 


TPPO 


3 


1 


13.8 


227.1 


o)|6 


Rh(AcAc)(C0) 2 


BP0-P(Pyl) 2 


TPPO 


3 


3 


13.8 


181.8 


^A|6||7 


Rh(AcAc)(C0) 2 


BP0-P(Pyl) 2 


TPPO 


3 


5 


14.2 


176.0 




Rh(AcAc)(C0) 2 


BP0-P(Pyl) 2 


TPPO 


3 


10 


14.2 


182.9 




Rh(AcAc)(C0) 2 


BP0-P(Pyl) 2 


TPPO 


5 


1 


16.8 


140.8 


^H|10 


Rh(AcAc)(C0) 2 


BP0-P(Pyl) 2 


TPPO 


5 


3 


16.5 


148.6 


^A|<^|11 


Rh(AcAc)(C0) 2 


BP0-P(Pyl ) 2 


TPPO 


5 


5 


16.4 


143.4 


41 *| °1|12 


Rh(AcAc)(C0) 2 


BP0-P(Pyl) 2 


TPPO 


5 


10 


16.5 


140.0 



<64> alinofl l: QVAfl3oy>flSTflo1si=l7>.a^g/§- (Rh(AcAc)(CQ)9) 

(triphenvlphosphine. TPP)» ol-fi-tt gl^g^UM 
<65> 5l^>=» TTP ^^-S. A>-g-S>jl eltbH. tfl #w]7> 100^1 afl^Kn^- ^a] 
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<66> ^ JI ^1 2 : o MI oMIS, HI Ql ?>^.y (Rh( AcAc ) (CO)?) #nfl ^ a) #^ 3L^?1 
(Tripyrrolvlphosphine. PfPvlH)^ o1-g-?l- ^l^^jE^^sl- al-g- 

<67> TPPcflAl P(Pyl) 3 » A|-g-^JL elfc tfl SfS| -§-.til7> 50<?1 3* *fl£)*>u!fe 

13* U-^-S-S. <#"fl%^ ^^^^^ ZL S 2°ll 

<68> Blig<m 3 xfl*l 5: (RhCAcAcXCO)?) #^fl^ 1.1'-b>o1^ 

^-2.2'-T^ol^-w1^(ulg|»^jE>ij£5.6l-Pm<>1g) 

(l.l'-BiDhenvl^ ^'-divl-bisCdiDvrrolvlDhosDhoramidite). BPQ-P(Pvl )?)-!- o1-g-?T- ^^.ffl^l 
<69> TPPcfl^l BP0-P(Pyl) 2 » -M-g-^Jl t^JE. tfl #Hl7> 1, 3 5E^r 5^1 

^ til5E^1 6:^ l^oMlg,v : no1S7>^mgjgn^3t^^ (Rh(AcAc)(CO)(TPP)) #t.flgj- 
l.l'-B>ol^Tj-2.2'-i^o1^-Hl^(^3q^3£^5.«>>Plt|.olg) 

(l.l'-BiDhenvl-2. 2'-divl-bis(dipvrrolvlDhosDhoramidite). BPQ-P(Pvl )?)•!• £51^1 

<7i> #^1- Rh(AcAc)(CO) 2 iM Rh(AcAc)(CO)(TPP)# ^ x\)sZ\-s}JL^ 43* ^ 

<72> 
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IS. 2) 







(L) 


L/kh 
(mol/mol) 


Temp. 


N/1 


(mol(BAL)/mol(Rh) 


HlJ31<m 1 


Rh(AcAc)(C0) 2 


TPP 


100 


85 


3.9 




H|ja<m 2 


Rh(AcAc)(CO) 2 


P(PyD 3 


50 


85 


10.1 


80.3 


w|a.<^| 3 


Rh(AcAc)(CO) 2 


BPO-P(Pyl) 2 


1 


85 


8.7 


227.3 


uija^i 4 


Rh(AcAc)(CO) 2 


BPO-P(Pyl) 2 


3 


85 


14.9 


179.8 


«|S61] 5 


Rh(AcAc)(C0) 2 


BPO-P(Pyl) 2 


5 


85 


15.2 


147.4 


H|57o1| 6 


Rh(AcAc)(CO)(TPP) 


BPO-P(Pyl) 2 


3 


85 


15.0 


. 131.4 



^-s-^l « ^ N/I <5d^^- ^S.^. S 2ofl w}<4 go] o.s * 

o) *>-8-=l*r TPP^I ^-f -8-71 2^1^ #1t^ 85.4 mol(BAL)/mol(Rh)/h^ul, N/I 4d«j^ 
^ 3.9°1 tf. ^-^^ S^i^A^ E^^^^ i ^(p( Pyl ) 3 )^. e)^>=.s. 3-§-^ ^-f^ TPP» 

^ ^ j±5$*m ^=^-^-^^c(|-&i=6|] tfltb 

^ (N/I 10.1)^ uj-Ej-ifl^t)-. P(Pyl) 3 » a*** Sh§- £^ 

<74> o] ufl^ 01 g^-g-oi i > i'-w>ol^^-2,2 , -tq-ol«g-til^(cl5i|l-^5L>iiS.oMrfo-|E) 

(BP0-P(Pyl) 2 )» B^H-S. ^-§-tb wliH^l 3 ifl*] 6^ TPP ^ (P(Pyl) 3 )^- ^^S. 

(Rh(AcAc)(C0)(TPP))i4 oH^o>Aj|£i4|ols^?Va.liS.# (Rh(AcAc)(C0) 2 )"i: ^-§-*Hr %°) 
-f^rtb ^€4. 
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<75> <#7) & ^AH) i 12^ ^-7] v]M^ 3 ifl*l 5^ S*H1 wfl-^ el^^l 

TPP0» ^7>S ^7>tb 3-f5.>H ZL 4^5-4 £4- 

<76> <g «fl^ ej^S. M tfl^- ^^ol ^ ^jo.^ TppQ^. ^Alofl 1 tfl 

o>nlcfo]H) ( B po-p(Pyi) 2 ) 7 > ^pfl^ ! s-a] ^ ^Tfl^ji <Q tifl^ s):£;E.<y TPP0» ^7}S. 
|7}f ^-f N/I -fi-*l*}^ ^Hl*^ 15 tfl^l 20%7> ^7> ^ 3* « ^ 

5E«: °1 wfl^ Sl^7> 3 o]>£ ^fl^Hr ^aH] 5 vfl*| 12^ ^-f TPP0# zj- ^7> 

*^ ^"71 ^ N/I -?i^^r ZLtflS. -R-^lS)^^ ^ S}?KE.^ ^7>S. $1*3) 

313 ^ ^ flfe g-g- ^ Sa^. ^ *><>1 Rh^M 

BP0-P(Pyl) 2 7> ^SRr #"1)3H TPP0» 3^ ^7>^H£ ^ ^nfl^o] ^ls)7li4 t±±. 
^7>*>ul N/I ^^r 3M: -fr^m ^ 

<77> o]^ ^4^. o>Afl^o>A|)Si41ol£cl7>a.)iS# (Rh(AcAc)(C0) 2 )^r # D flS. *>J1 

°1 *Hfl Hl^^l ia , -«>°Hl^-2,2'-cfol<g-wl^(cl5]l-^i^iS.^Hc1-olH) (BP0-P(Pyl) 2 
H ^ wfl^ M tfl^ ^ *\^r TPP0» ^7>^ 3-f N/I 

W <M*<$* 20%^ 51 ^ jatf. o]e^ ol-§-^ -tftfl^o.^. 

^7>^1 TPP0» 4^ ^7>*>^ aV-g-^ ^ *t 9X 

<78> ^ofl ^ M fl<a g o] Bfl^ 3Wfcsi\ ^^>=« 3EWfc 2^«"§- o]-g- 
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°\ t£t- ol^-^cfl^^oj) tfltb ^^^(N/I 4i«Mg)* ^1^^ #ufl%^ ^7}X\JL 

suit m# *M *r $X^. 
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#^ <g*}: 2004/7/9 



(a) s^-tH is. SAls)^. oi yfl^ eJ?>:Ei; 

(b) *>7] S|*H 23. SA)s)^ <g yflcq b]^; 



(^71 ^ lollAi, 

R i4 R 2 £r zj-zj- i vfl^] 20^ SE^ ^7l ; ^d^*K" l Lfl*] 

20^ ^A]7l; ^41*^ 5 ifl*l 20^ *1« 2^ ti]^^ a>o]^- S <£ 

^j- a>o]^ S ^sffl; 6 36^ ^ ^ ttl^l^ o}^7) ; i ifl 

*1 20^ *l«r 3=fe «l*l€r^ flflBflS. ^71; l&db-£*K^ 4 ifl*| 36^ *|^; SE^r Wl*]^ *D3| 
3 o>^7l; 3E^r fh^-^K 1 4 xflx] 36^ *m 2^ SflBflS. jlE|7]olji, 

Ari-Ar 2 ^ ^^0)-^^ ^#o1jl, 

X ^ #db(0) HL^r %(S)<3, 




R 2 (1) 



Y 




(2) 
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( #71 ^ 2<*\}x\, 

R 3 , R4, ^ R 5 ^ 44 ^€4^ 1 ^4 20^ x]Q afe y]^l«r^ <M7l; 3:^4^ 1 
vfl^l 2021 Z]Q SE^r «1*1^ ^A]7l; ^€4*r 5 *fl4 20^ *1^ SE^- *1*1^ A>o]^ 
3. tt* *H#3. <gi$; fh^€4*r 6 *fl*l 36^1 SEfe w]*l^ o>^ 7 ] ; ^ri-fi^K 1 
1 ifl^] 20^1 ^ SE^ wl*l€r€ ^I^S. ^71; th£.€4T 4 ifl*l 36^1 *1^ 

nns. o>^7); ^-€4^ 4^] 36^i nns, 7)*]5l, 0^ ^ 

€r7lfe MHS. (-NO2), l-^(F), ^(Cl), ^(Br), ^€4^ 1 ^} 4^ <£^7}°)5L, 

(o) sl^- % (s)<y, 

M(L i)i(L2) m (L 3 )n (3) 
(#4 ^ 3<=*H. 
M ^ ^o]^o]ji ; 

Li, L 2 ^LE|J1 L 3 £- 44 =r^, CO, ^Him^HlS^olsCacetylacetonato), 
^(cyclooctadiene), ii=.^.idl(norbonene) , ^(Chlorine), m^sB^SL^ 
(triphenylphosphine) 0 l^ , 

1, m, ^ n£ 44 0ifl4 5^ 7}x)5L, v±™Y I , m ^ n°] o<?1 ^-Hr *II4*§ 

). 

1 3^ 2) 

*H l^°fl SW*!, #71 ^ 13. S^fe ol wfl^l e|?iH.2l R 2 7> 44 4^, 
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3] 



Rio 



Rg 



Re 




^10 




Rs 



Rg 



(5) 



( ^ 5<*ih , 

Rs , Rg , Rio . £ Rn^ ^ €^€*K- l ^fl*l 20$ W7], ^31*Hr 6 ifl*l 20^ 

°\^7], SBj^-a^l, HBl^4i«7l, 7>e.JL^Al7], 7>= ^.o>^^-A] 7l , o>^X|7l , 

7l, -C0 2 R^ R-8: thfc-fi^K 1 1 vfl*l 20^1 <y:^7l, 6 20^ ^71^3) , 




(6) 



(#7] <*) 
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R12. Ris. Rw, R15. Rl6. ^ Rl7,^r ti, ^€*Hr 1 *fl*l 20^ ^71, ^€ 
A<r 6 vfl^l 20^ ^>l7l, B^^m^m7l, HBj^a-a^l, ^iL^^l 7} , ?>=^>^a! 
71, o>^Al7l, ^Al7l, ^?>e^7l, o>^7> = Ji^7l, ^E, ^l^lil, 

7>S^.<g;3.Al7l, -C0 2 R^ R^ ^€7}^ 1 rfl^l 20^ t^7], ^^7>^ 6 tfl*l 20^ 

4] 
5] 

1^1 -*7l 2S 3>13*r ^ wfl^ B^H.^ Y^r ^ (0)^31, R 3 , R4, ^ 

6] 

1^<H1 ^71 ^ 3^ ^ol^o] s^-H (Co), S# (Rh), JESr (Ir)^l 

7] 

all 1W, ^7) #°l^f ^7} o}^o}^)s.^]o)s.^}^S,^- (Rh(AcAc)(C0) 2 ), 
of^l jg. v)) ol £7}iL ^H&N^X^S.^- (Rh(AcAc)(C0)(TPP)), *|3Ea) JE^KH^BBKSe) 
*H^£^«)3.# (HRh(C0)(TPP) 3 ), oHmoHl£i4]ols^ ? l-^.^o]al# (Ir(AcAc)(C0) 2 ), ^ 
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*lHe]iE.7m^Hel(Bel5fl^i^€) c »l2l# (HIr(C0)(TPP) 3 )<£ sJ-fc 43 -£.5. #*fl 



»1 ^"71 ^o]^o) ■g.^g. _g.6n.fi. 7}^o_s. *H 50 500 ppm 



(Rh(AcAc)(C0) 2 )°l^, ^-71 oiuflfl el^7> l.l'-^l^l^^'-t^oio^^^^l-li^i 
S.6>p14o1b) (BP0-P(Pyl) 2 )olJl, ^ #71 «a«fl^ S^^7> H^3£ll^5L^^-Al= (TPP0)<_1 

[^T 1 * 10] 

*fl iflxl ^ ^2=. ^ ^ #*fl 2^£~§- ^sm^ ^ ^ 

^o) £^7l*|)£|- ^-7)1 JEtiV^A^ 7>^r, 7}<£*}<*| *!__=.# ^SljKr ^31^31 S^-i"^ *1 

11] 

*fl 10*_H 9X°]*\, ^"71 ^31^7)1 5^-§-<>l *}7l ^43. ^r^im^l 3W§-<£ ^ 



8] 



^ wfl^ £)?K^ 0.1 200 #<_] 



9] 
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Re^ R 7 £r "t^, €^*Hr 1 20^ <£^7l, -gri(-F), <*^(-Cl), Ji-f-(-Br), 
(-CF 3 ), SEfe 0 vfl^l 57fl^ 2|«7l* ^ C 6 ~C 20 ^ 4^71 olJL, <>H 
7l^ x]&7]$= vjHS.7l(-N0 2 ), <$M-Cl), «*(-Br), ^^7l, <*fl^7l , HS^7l 

I^t 1 "* 12] 

^ 10*8-41 fl<>W. ,§-^31 Wl^l <fl€. l- 
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